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As a relatively recent technological innovation available
to planning offices, a Geographic Information System
(GIS) is a computerized system for managing information
about features on the earth's surface. The analytical and
management capabilities of this type of system offer a
wide range of uses for planners, allowing them to work
with the Tax Assessor's Office, Public Works Department,
Parks and Recreation and other agencies, in providing ser-
vices and infrastructure to a community as it grows and
develops.
What is a "GIS"?
A GIS is a data base management system with a spatial
component, providing output in the form of text, quanti-
tative analysis, and graphics. Using a coordinate system
such as longitude and latitude, a state coordinate system,
or parcel identifiers, spatial information is documented
to identify the location of various parcels. Non-spatial in-
formation describing the attributes of a specified location,
including parcel ownership, zoning designation, type of
development, or infrastructure, is also entered into the
system as data sets or layers. These layers and the coordi-
nates are then linked, to overlay the data sets and to iden-
tify various features on a particular parcel of land.
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Applications
Once documented within the GIS, different layers of
information can be used to locate parcels meeting a specific
set of criteria. For example, the user can program the system
to identify parcels that are vacant and zoned commercial/
industrial, and get a map highlighting all such parcels as
output. A GIS stores, retrieves, manages, and analyzes
planning information.
These systems are extremely expensive, ranging from
about $100,000 to $1 million, with an average of 80 percent
of the cost related to the initial data collection. Once a
GIS is on-line, however, it can cost less and do more than
a manual system. Due to the high front-end costs, it is
most efficient for several municipal departments, such as
the tax office and the planning and public works depart-
ments, to share a single system. In this way, the agencies
most concerned with a given data set will collect and
maintain the information, the costs will be spread over
a larger group, and inter-agency coordination will be
facilitated.
A wide range of data can be used within a GIS, to include
planning information about zoning, land use, permits,
and planning districts; boundary and property ownership
data; physical characteristics such as water, land cover,
soil types, and elevation; political information such as
electoral districts, administrative districts, and police and
fire zones; demographic data such as census tract informa-
tion; and infrastructure data such as transportation, recre-
ational facilities, and utilities.
Planners can also use a GIS in their routine tasks to
present a reliable and wholistic picture of existing condi-
tions. Using growth projections, the system can model im-
pacts and outcomes of various planning scenarios, such
as zoning changes. It can help identify the best land to
acquire or to bank, or which development rights and ease-
ments to purchase. A GIS can perform suitability analyses
and can include as many weighted factors as the decision-
maker considers important. Similarly, it can determine
carrying capacity quickly and easily. For each of these
uses, it can determine if a given parcel is appropriate, as
well as identify all parcels that would be appropriate for
a particular use.
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One of the most obvious and straightforward applica-
tions of a GIS is in site selection for development activi-
ties. Once a set of criteria is established, both public and
private agencies can use the timely and accurate data of
a GIS to find acceptable or unacceptable locations for a
given activity. Using these criteria, a planner can program
the system to identify all matching parcels. These selected
parcels can then be reviewed further, to determine their
appropriateness for the desired activity. In this way, a GIS
can eliminate the time and costs associated with physical
inspections of all possible parcels, office visits to determine
the availability of infrastructure, and title searches to identify
restrictive easements. The system can identify a number of
parcels meeting the criteria, allowing more flexibility in
selecting a site, while additional criteria such as social im-
pacts can be used in the final selection process.
In addition to site identification and selection, a GIS
can be an integral part of the everyday activities of a
department, allowing for interactive updating and close
monitoring of the cumulative effects of development. By
including newly approved projects, as well as applications
for development still within the approval process, the
system can allow local governments to make decisions
based on the effects of all development, not just on each
individual application. The impacts on infrastructure
capacity and future needs can also be a part of this ongo-
ing, cumulative approach to development approval.
A New GIS System for Forsyth County, North Carolina
One of the North Carolina planning institutions that
has begun to utilize a GIS is the City-County Planning
Board of Forsyth County and Winston-Salem. The Coun-
ty Tax Supervisor's Office acquired a Synercom system
over five years ago, and is about to complete the digitiz-
ing of all of the tax lots in Forsyth County. A staff of
twenty-seven digitizers working in three shifts around the
clock has made this monumental task possible. The City-
County Planning Board was hooked up to this system in
the spring of 1987, and can now have access to updated
tax block and lot mapping at virtually any scale.
However, the Planning Board is a long way from being
able to tap the full potential of this system. The most excit-
ing aspects of GIS analysis, linking spatial and attribute
data, are not yet possible. The most fundamental problem
is that Forsyth County's attribute data, such as property
ownership, appraisals, and land use codes for each parcel,
are stored on a Burroughs mainframe system. The Synercom
system cannot "talk" to the Burroughs system without
special programming. The Planning Board has not been
able to obtain the programming support necessary to
create this vital link.
Institutional impediments limit the speed with which
the Planning Board can achieve its GIS objectives. Com-
puter time and data storage must be shared by the Plan-
ning Board and the Tax office. Tax office workers can
hardly afford the time to train new users on the system.
In addition, attractive private sector positions often lure
away key personnel.
Yet, just having an accurate map base showing property
lines, rights-of-way, and water courses at a variety of
scales, has been of tremendous benefit to planning in For-
syth County. The Planning Board hopes to add new layers
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to the system such as topography, soil types, and zoning.
Digitizing zoning lines will be problematic, because the
existing zoning districts were hand drawn on planimetric
maps without property lines, at a scale of 1 inch = 400
feet. When these existing zoning maps are overlaid onto
the GIS output of tax lots, numerous discrepancies appear
in which zoning district lines are somewhat "off" from
property lines. Moving zoning lines more than 50 feet
requires legislative action in Forsyth County, so this project
will have tremendous political implications.
Conclusion
A Geographic Information System offers planners an
integrated way to manage and review information about
the complex environment in which they work. It is a tool
which offers a wide range of applications and possibilities
to those who seek new ways of developing plans and im-
plementation strategies in the information age.
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